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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To calculate a residual quantity of ink in an 
ink cartridge and to announce an ink suction operation right after the 
loading of the ink cartridge without causing leaking of the ink from a 
recording head and generating of the ink-out during the printing. 
SOLUTION: This recorder composes an ink quantity calculating means 

32 that adds a quantity of ink that is to be discharged by a suction 
operation as a consumption quantity of ink before the suction operation 
and a suction controlling means 29 that executes the suction operation 
after the adding operation. The residual ink quantity is calculated such 
that the large quantity of the ink which will be consumed by the suction 
operation is estimated to be consumed beforehand. As a result, it is 
possible to add the quantity to a consumption quantity memory means 

33 even when a power switch SW is turned off before the suction 
operation is completed. The residual quantity is fully indicated on an 
indication means 38 at a stage when the ink suction operation is 
completed after an ink cartridge is loaded. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. " 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While closing said recording head with the ink jet type recording head which carries out the 
regurgitation of the ink droplet corresponding to print data, and the ink cartridge which supplies ink to 
this recording head A capping means to receive the negative pressure from a suction pump, and the 
suction control means which controls by suction of said recording head the suction processing which 
makes ink discharge with said suction pump, An ink residue judging means to integrate the aimount of ink 
discharged from said recording head, arid to manage the amount of ink of said ink cartridge, The Inkjet 
type recording device equipped with a means to display the ink residue after said suction processing as 
an ink full condition relatively when said recording head wasnewly equipped with an ink cartridge. 
[Claim 2] The ink jet type recording head which carries out the regurgitation of the ink droplet 
corresponding to printing data, The ink cartridge which supplies ink to this recbrding head, and an ink 
residue judging means to add the discharge quantity of the ink from said recording head based on 
printing data for every predetermined printing actuation of said recording head, It has a wearing time 
amount detection means to detect the addition time amount by which said recording head was equipped 
with said ink cartridge. The ink jet type recording device with which said ink residue judging means 
considers the evaporation of the ink from said ink cartridge based on said addition time amount, and 
judges and displays an ink residue. 

[Claim 3] Claim 1 which displays said ink residue on a host computer, or an ink jet type recording device 
given in 2. " ' . 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the .word which can not be translated.-- -v- - . — , 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention has the recording head which 
moves crosswise [ of a record form ], and relates to the ink jet type recording apparatus and twist detail 
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which inject an ink droplet in a record form in accordance with print data, and form an image at the 
management technique of the ink of an ink cartridge. 

[0002] ... ..... 

[Description of the Prior Art] An ink jet printer is equipment which records on a record form by making 
an ink droplet breathe out, having the ink jet type recording head which receives supply of the ink from 
an ink storage means, and the paper feed means to which a record form is relatively moved to a 
recording head, and moving a recording head corresponding to a printing signal. 
[0003] Thus, restoration of the ink to a recording head, the processing which carries out suction 
discharge of the ink compulsorily from a recording head in order to prevent the blinding by the 
vaporization of an ink solvent again, management of the amount of ink which remains for the ink storage 
means further, etc. need various secondary actuation in which it does not see for other recording heads 
on the relation treating a liquid called ink. 

[0004] About management of the amount of ink, oil-level level detection means, such as an electrode, 
are attached to the ink cartridge which constitutes an ink storage means, and although the approach of 
detecting in hard is also put in practical use, there, is un-arranging [ of the structure of a cartridge being 
complicated and causing a cost rise ]. For this reason, so that JP,5-19467,B, JP,8-2649,B, JP,5- 
88552,A, JP,7-205419,A, etc. may see, for example Based on the sum with the product of 1 time of the 
amount of suction at the time of compulsory suction for the product of the number of dots at the time 
of printing, and the ink droplet per drop, and, blinding prevention of a nozzle orifice, and the count of 
suction, a counter integrates consumption. What is performed with software using the microcomputer 
carried in a recording device, such as displaying an ink residue, and constituting so that this may be 
made to store in a storage means and it can* reset by external actuation, is proposed. 
[0005] Thus, since a consumption gestalt can be correctly grasped at least under the condition that it 
writes also with the precision of detection of an ink end if it is in the thing in the case of managing an 
ink residue with software, there is a merit that a user can be told about an ink consumption condition, by 
displaying this. 

[0006] However, paying attention to the ease of color printing by the ink jet type recording head, an ink 
jet type color printer is put in practical use, use shade ink, the amount of ink of the ink droplet which 
constitutes 1 dot in quest of high printing quality is adjusted based on print data, or variegated 
techniques, such as changing the resolution of printing according to an image or a text further, are 
incorporated. 

[0007] Furthermore, also in the maintenance of blinding prevention of a recording head etc., the 
compulsive regurgitation and the amount of ink in the case of Flushing are finely set up according to the 
situation of a recording head of operation. For this reason, the consumption of ink is complicated, and in 
the Prior art, gross errors arise and it has the problem that practical use is not borne. It originates in 
the ability of such an ink residue not to be grasped correctly, and has problems, like in a discharge batch, 
stripes do fatal damage for the ink in a recording head to a recording head by ink suction for a 
maintenance. * 

[0008] This invention is offering the ink jet type recording device which it can be made [ recording 
device ] in view of such a problem, the place made into the purpose can prevent [ recording device ] too 
little calculation of the ink discharge accompanying wearing of an ink cartridge, and an ink piece's Gan be 
prevented [ recording device ] beforehand, and can make termination of the restoration processing after 
wearing of an ink cartridge announce. 
[0009] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. While closing 
said recording head with the ink jet type recording head which carries out the regurgitation of the ink 
droplet corresponding to print data, and the ink cartridge which supplies ink to this recording head A 
capping means to receive the negative pressure from a suction pump, and the suction control means 
which controls by suction of said recording head the suction processing which makes ink discharge with 
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said suction pump, An ink residue judging means to integrate the amount of ink discharged from said 
recording head, and to manage the amount of ink of said ink cartridge, When said recording head was 
newly equipped with an ink cartridge, it had a means to display the ink residue after said suction 
processing as an ink full condition relatively. 
[0010] , 

[Function] Since an ink residue is calculated as what consumed beforehand the amount of ink used in 
large quantities by suction, even if a power source becomes off, without waiting for termination of 
suction even if, this serves as a mark of ink restoration actuation termination by preventing estimating 
the ink residue of an ink cartridge leniently accidentally, and making the ink residue after suction 
processing into a full indication. 
[0011] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this invention, it 
explains below. The sign 1 in drawing is carriage, drawing 1 shows one example of this invention, a timing 
belt 2 connects with a motor 3, and it is, and it is constituted so that it may show around at the guide 
member 4 and may move in parallel with a platen 5. the recording head 7 which carries out the 
regurgitation of the black ink to the record form 6 of carriage 1, and the field which counters to a 
printing field (inside of drawing, left-hand side) — moreover, the recording head 8 for color printing 
constituted removable is carried in a non-printed field side, and in response to supply of ink, each 
recording heads 7 and 8 breathe out an ink droplet in the record form 6, and print it in it from the black 
ink cartridge 9 and the color ink cartridge 10, respectively. Moreover, the switches 11 and 12 turned on 
and off by attachment and detachment of ink cartridges 9 and 10. are arranged at carriage 1. 
[0012] The cap member 14 which ,13 is capping equipment and closes the recording head 7 for black ink. 
The cap member 15 which closes the recording head 8 for color ink is carried in the same slider. Each is 
connected to the pump unit 18 which consists of two sets of the pumps 16 and 17 which can be driven 
independently through the tube. It has the size which can close the nozzle effective area of recording 
heads 7 and 8 in one space. A nozzle orifice is closed at the time of un-printing, and at the time of 
regurgitation capacity recovery operation, in response to supply of negative pressure, it consists of 
pump units 18 so that recording heads 7 and 8 to ink can be made to discharge compulsorily. Moreover, 
the cleaner unit 19 is arranged near the capping equipment 13. 

[0013] Drawing 2 shows one example of the control unit which controls actuation of a recording device 
same as the. above, and the sign 20 in drawing generates bit map data based on the print data from a 
host, generates a driving signal by the head driving means 21 based on this data, and makes an ink 
droplet to be a printing control means and breathe out from recording heads 7 and 8. 
[0014] 22 is an ink cartridge attachment-and-detachment detection means, and detects attachment and 
detachment of ink cartridges 9 and 10 by signal change of each switches 1 1 and 12 arranged at carriage 
1. since it resets when 23 is a wearing timer and it was equipped with' ink cartridges 9 and 10 by the 
signal from the ink cartridge attachment-and-detachment detection means 22 — a time check — the 
time of starting actuation and ink cartridges 9 and 10 being removed — a time check — actuation is 
suspended. 

[0015] 24 is a pump driving means and performs suction actuation by the suction reinforcement 
specified by the suction control means mentioned later, suction time amount, and the suction interval. 
25 is a power-source detection means, detects the existence of supply of the power to equipment, and 
outputs a signal by turning on and off of a power source, the time of it starting a time check, when 26 
became off [ a power source ] with the pause timer 26, and a power source serving as ON — a time 
check — actuation is suspended and the time amount to which the closure of the recording heads 7 and 
8 was continuously carried out by cap equipment 13 is detected. 

[0016] 27 is the Flushing control means, and when printing actuation carries out fixed time amount 
continuation with the printing timer 28, carriage 1 makes the ink droplet of a predetermined number 
breathe out from all the nozzle orifices of each recording heads 7 and 8 by the printing control means 
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20, for prevention of blinding, and a blinding dissolution, after usually shunting in a capping location, the 
Flushing location and. 

[0017] The- case where 29 is a suction control means and the signal from [ from the outside ] the 
operational cleaning switch 30 inputs, When newly equipped with ink cartridges 9 and 10, or when the 
pause timer 26 clocks predetermined time to a power up Based on the signal from a suction mode 
setting means 31 to mention later, it is in the condition which closed recording heads 7 and 8 with the 
capping means, and a signal is outputted to the pump driving means 24, and each pumps 16 and 17 are 
operated in the predetermined mode. 31 is the above-mentioned suction mode setting means, and sets 
up any of large suction processing, small suction processing, and suction control they are according to 
the ink residue of ink cartridges 9 and 10. 

[0018] When it is detected that 32 is an ink consumption operation means and the power source was 
switched on by the powering-on detection means 25 The ink consumption stored in a consumption 
storage means 33 to mention later A call, When printing actuation and Flushing actuation are performed, 
the number of ink droplets is counted. Actuation which computes the amount of ink which added the 
amount of suction beforehand and was consumed in the phase where computed the amount of ink by 
having carried out the multiplication of the amount of ink per [ which is stored in a multiplier setting 
means 37 to mention later to this ] drop, and the suction command was outputted to the pump driving 
means 24 by the suction control means 29 is performed. 

[0019] The multiplier setting means 37 is made to correspond to print modes, such as fine printing, usual 

printing, and draft mode printing, as shown in Table 1. In the amount of ink per drop of color ink and 

black ink, and this example The data of ink weight, Moreover, fixed Flushing performed during the 

Flushing processing before printing, and printing as shown in Table 2, And it is made to correspond to 

the print mode further to Flushing, such as Flushing performed after printing termination, and fixed 

Flushing, and the data of the amount of ink per drop of color ink and black ink are stored, and it is 

constituted. 

[0020] 

[Table 1] 

[0021] 

[Table 2] 

[0022] Preferably, the amount of ink per drop is computed by considering temperature based on the 
temperature data from the temperature detection means 40. That is, on the basis of a room temperature, 
by making the amount.of ink per drop increase to about 1.05, the amount of ink. which originates in the 
viscosity down by the temperature rise, and a discharge increases can be certainly added as; 
consumption, and the ink piece under printing can be especially prevented by 40-degreeC 1.03 times at 
the temperature C of 30 degrees again. 

[0023] When the ink consumption calculated on the other hand when OFF of a power source was 
detected by the power-source detection means 25 is made to store in the consumption storage means 
33, and exchange of ink cartridges 9 and 10 is detected by the ink cartridge attachment-and- 
detachment detection means 22 and a signal is outputted from a resetting means 34, the result of an 
operation is cleared. 

[0024] It is an~ink residue judging means, 35 computes .the difference of the amount of ink held in each 
cartridges 9 and 10, and the ink consumption computed by the ink consumption operation means 32, and 
whenever this difference is less than two or more levels defined gradually, it outputs a signal to the 
suction mode setting means 31, a duty setting means 36 to mention later, and the display means 38. 
[0025] Namely, as shown in Table 3, when the ink of a cartridge is lost as ink and level, Two kinds which 
are extent to which the ink which is extent to which ink remains to a cartridge at least by ink suction 
remains Moreover, as near end level, an ink residue sets up extent from which the ink residue became 2 
thru/or 30% considering extent from which the ink residue became 2 thru/or 25% considering extent to 
which 2 thru/or 20% remain as a large suction inhibit level as a suction inhibit level, and is constituted. 
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[0026]' 
[Table 3] 

[0027] And as for especially an ink consumption operation means 32 by which high computation capacity 
is required, it is desirable among above-mentioned configurations to be incorporated as a part of 
function of CPU of host equipment with the printer driver software built into host equipment. 
[0028] Next, it explains based on the flow chart which showed actuation of the equipment constituted in 
this way to drawing 3 R> 3 thru/or drawing 9 . 

(The whole actuation) If an electric power switch SW is switched on ( drawing 3 step I), initialization 
processing ( drawing 4 ) mentioned later will be performed ( drawing 3 step RO), and it will detect 
whether the injection condition of a power source is continuing ( drawing 3 step Ha).. When the power 
source serves as OFF in this phase, the whole actuation is ended after performing power-source OFF 
processing in which the amount of ink of the consumption operation means 32 is stored in the 
consumption storage means 33 ( drawing 3 step NU). 

[0029] On the other hand, it detects whether when the powering^on condition is maintained, they are 
whether exchange of ink cartridges 9 and 10 was performed based on the signal from the ink cartridge 
wearing detection means 22, and no ( drawing 3 step NI), and when exchanged, the ink cartridge 
message exchange ( drawing 6 R> 6) mentioned later is performed ( drawing 3 step HO). 
[0030] Where exchange of ink cartridges 9 and 10 is completed, when exchange of ink cartridges 9 and 
10 is not performed and the cleaning switch 30 is pressed, cleaning treatment ( drawing 7 ) ( drawing 3 
step TO) mentioned later (to drawing 3 step ) is performed. 

[0031] The printing processing ( drawing 8 ) mentioned later is started in the phase which repeated the 
process of above-mentioned step (Ha) thru/or step (**), and carried out the print-data input until 
waiting ( drawing 3 step CHI) and print data inputted the input of print data in the condition that cleaning 
treatment was less necessary ( drawing 3 step Li). 

[0032] If business is finally completed and an electric power switch sW is turned OFF, the ink 
consumption which the ink consumption operation means 32 calculated will be made to store in the 
consumption storage means 33 ( drawing 3 step NU), and the pause timer 26 will be operated if needed, 
and actuation will be suspended. 

[0033] (Initialization processing) If the injection of a power source is detected by the power-source 
detection means 25, the consumption operation means 32 will perform the location of the carriage 1 for 
read-out ( drawing 4 step I) and printing preparation, and initialization for paper feed for the data of the 
ink consumption stored.in the consumption storage means 33 ( drawing 4 step RO). 
[0034] When the existence of ink cartridges 9 and 10 is detected ( drawing 4 step Ha) and it is not 
equipped based on the signal from the ink cartridge detection means 22 in the phase in which printing 
preparation was completed, it waits for the display means 38 to perform an error message and to be 
equipped with ink cartridges ( drawing 4 SUTEPPUNI) 9 and 10. 

[0035] Check processing of the ink consumption mentioned later is performed in the phase which has 
checked being normally equipped with ink cartridges 9 and 10 ( drawing 4 step HO). 
[0036] (Initial wearing of an ink cartridge) In order to maintain an ink jet type recording device on the 
same conditions as the time of use also in a circulation process on the relation which pressurizes ink at 
■ - ■ a pressure generating room -and is- made to breathe out. from a nozzle orifice, the-treatment which is - 
filled up with shipment liquid and prevents desiccation and invasion of dust is taken. For this reason, the 
actuation which eliminates completely the shipment liquid with which recording heads 7 and 8 are filled 
up in advance of the beginning of using, and the so-called initial restoration actuation are needed. 
[0037] Thus, in order to eliminate shipment liquid certainly, the amount of the 1st suction which should 
be discharged by the 1st suction is beforehand added to the consumption operation means 32 ( drawing 
5 step I), and suction is performed at the suction rate set to the 1st suction in the phase which addition 
ended ( drawing 5 step RO). 

[0038] Then, the amount of the 2nd suction which should be discharged by the 2nd suction is 
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beforehand added to the consumption operation means 32 ( drawing 5 step Ha), and suction is 
performed at the suction rate set to the 2nd suction in the phase which addition ended ( drawing 5 step 
NI). - 
[0039] The amount of the 3rd suction which should finally be discharged by the 3rd suction is 
beforehand added to the consumption operation means 32 ( drawing 5 step HO), and suction is 
performed at the suction rate set to the 3rd suction in the phase which addition ended ( drawing 5 step 
HE). 

[0040] since [ thus, ] each amount of suction is beforehand added before performing actuation which 
attracts a lot of ink from an ink cartridge — suction actuation • — on the way — un-arranging [ which 
the ink residue of an ink cartridge can be estimated to be an eye few also when it comes out and a 
power source is set to OFF even if, and it is called the ink piece in the middle of printing etc. ] — 
moreover, the serious situation of the ink omission from recording heads 7 and 8 is avoidable. 
[0041] The old ink cartridges 9 and 10 with which carriage 1 is equipped by the ink cartridge 
attachment-and-detachment detection means 22 are removed. (Message exchange of an ink cartridge) 
Having carried out new and having been equipped with the ink cartridge is detected, and when the ink 
residues by the ink residue judging means 35 are moreover ink near end level or ink, and level The black 
ink cartridge 9 or the color ink cartridge 10 is judged by the resetting means 34 ( drawing 6 step I). In 
the case of a black ink cartridge, the ink consumption of a black ink cartridge is reset ( drawing 6 step 
RO), and, in the case of the color ink cartridge 10, ink consumption is reset similarly ( drawing 6 step 
RO). 

[0042] By this, ink consumption can be automatically reset by exchange of an ink cartridge, and reset 
action of the ink consumption of the user after ink cartridge exchange can be made unnecessary, and 
reset by a users operation mistake can be prevented. 

[0043] On the other hand, when there are more judgments of the ink residue by the ink residue judging 
means 35 than an ink near end; it is judged as that to which the user took out and inserted the cartridge 
accidentally, and reset of the amount of ink of the ink consumption operation means 32 is not performed. 
In this case, in spite of being exchanged for a new ink cartridge, even if it judges accidentally [ inserted 
/ the original ink cartridge / took out and ], also when a lot of ink for cleaning treatment etc. is 
attracted, it can prevent certainly that recording heads 7 and 8 become empty. 
[0044] It judges with the ink residue judging means 35 having many ink residues by having reset ink 
consumption. The suction mode setting means 31 outputs a lot of amounts of suction which are needed 
with ink cartridge exchange to the suction control means 29. Thereby, the suction control means 29 
performs suction processing with the large suction mode mentioned later, and operates the suction 
timer 39 ( drawing 6 step NI). Thus, if suction time amount reaches the time amount T1 equivalent to 
the amount of large suction ( drawing 6 step HO), suction will be stopped and the suction timer 39 will 
be reset ( drawing 6 step HE). 

[0045] While displaying the ink residue in the phase which restoration of ink ended as 1 00% of relative 
displays, i.e., an ink residue, management of an ink residue is performed till the next ink cartridge 
exchange on the basis of this value. Thus, a user can know an exact ink residue as much as possible by 
displaying the amount of ink which deducted the amount of suction accompanying ink cartridge 

exchange as-a full condition. - - - r _,..^...,*-..^>™.....,. .......... ......... ....... 

[0046] Moreover, the full indication of the amount of ink from which the actuation which fills up with ink 
the recording heads 7 and 8 with which ink is not filled up in advance of the recording device beginning 
of using, and the so-called initial restoration also deducted the amount of suction of an initial fill is 
carried out. A user can be made to recognize termination of ink restoration actuation, without being able 
to display the real ink residue after restoration actuation, and becoming easy for an ink residue to grasp, 
and a full indication becoming with the mark of ink restoration actuation termination, and using a special 
drop by this, even if a difference exists in the ink consumption for the ink restoration actuation in 
exchange of the ink cartridge after the beginning of using, and wearing of the ink cartridge of the 
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beginning at the time of the beginning of using. 

[0047] (Cleaning treatment) If the cleaning switch 30 is pressed and it is ordered in cleaning treatment 
In the phase which checked the ink residue by ink consumption check processing ( drawing 9 ) 
mentioned later, ( Drawing 7 step I), When it judges whether printing was performed or not ( drawing 7 
step RO) and printing is not performed after. the last cleaning treatment The amount of ink which should 
be attracted by minute amount suction is beforehand added to the consumption operation means 32 
( drawing 7 step RU), arid minute suction is performed in the phase which addition ended ( drawing 7 
step O). 

[0048] On the other hand, after it judges the amount of printing ( drawing 7 R>7 step Ha), and canceling 
the ban on large suction when there are many amounts of printing when printing is performed from the 
last cleaning treatment henceforth ( drawing 7 step NI), the amount of small suction is beforehand added 
to the consumption operation means 32 ( drawing 7 step HO), and small suction is performed in the 
phase which addition ended ( drawing 7 step HE). 

[0049] When there are few amounts of printing after cleaning, it judges whether ( drawing 7 step Ha) and 
the ban on large suction are set up ( drawing. 7 step TO), when the ban on large suction is set up, the 
ban on large suction is canceled ( drawing 7 step NI), and the above-mentioned small suction processing 
is performed ( drawing 7 step HO; HE). . . 

[0050] On the other hand, when the ban on large suction is not set up but ink fully exists in ink 
cartridges 9 and 10 The count by which the last cleaning switch 30 was operated is detected with a 
cleaning counter etc. When the count of cleaning has turned into the count of predetermined, for 
example, 3 times, reset and 1 is set up. In being less than three, after incrementing, respectively 
( drawing 7 step CHI), the amount of ink consumed by large suction is beforehand added to the . 
consumption operation means 32 (- drawing 7 step Li), and suction is performed in this set amount of 
large suction ( drawing 7 step NU).< 

[0051] Thus, since suction processing is performed after adding the amount of ink attracted beforehand 
to the consumption operation means 32 before performing minute suction processing, small suction 
processing, and large suction processing Even when a power source etc. is intercepted in the middle of 
processing after suction as compared with the case where the amount of ink is added, an insurance side 
that is, it can estimate fewer and the accident which draws air bubbles etc. in recording heads 7 and 8 
by suction can be prevented for the. ink residue of an ink cartridge; 

[0052] (Printing.processing) While judging the class of recording heads 7 and 8 used for printing, arid the 
class of ink, printing mode is checked ( drawing 8 step I), and in case. the recording heads 7 and 8 used 
for printing are printing,, the amount of ink per [ which carries out the regurgitation at the time of the 
Flushing processing ] drop is set based on the data in which it is stored by the multiplier setting means 
37 ( drawing 8 R>8 SUTEPPURO). 

[0053] After adding beforehand the amount of ink consumed by the Flushing processing before printing 
performed in advance of printing to the ink consumption operation means 32 ( drawing 8 step Ha), 
Flushing processing before printing is performed ( drawing 8 step NI). 

[0054] Thus, in the phase whose printing preparation of printing, was completed and was attained, the 
normal of ink consumed by printing for an one pass, for example, the amount equivalent to one half of 
- the amounts of the maximum printings, is-added beforehand ( drawing 8 step-, HO). And if printing-is 
started ( drawing 8 SUTEPPUHE), the total number of dotsfor an one pass will be counted ( drawing 8 
step TO), and the amount of ink which carried out the multiplication of the amount of ink per drpp to 
this, and was consumed by printing for an one pass will be computed and added ( drawing 8 step CHI). 
[0055] In addition, by carrying out changing ( drawing 9 step HO) and data of one line to the mode 
printed with two or more pass in printing processing, when judged with near end level by the ink 
consumption check etc., and reducing printing speed When especially the ink cartridge is constituted as 
what infiltrates ink into an ink absorber It becomes possible to make recording heads 7 and 8 flow 
certainly, to have ink which exists in the location which prevented that an ink absorber inclined to a 
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negative pressure side by consumption of ink, and is distant from recording heads 7 and 8, and to use all 
ink [ run short ] effectively. 

[0056] Moreover, the ink [ run short ] of cartridges 9 and 10 can be certainly supplied to recording 
heads 7 and 8 by reducing a print speed and changing to the mode in which printing duty prints data of 
one line with two or more pass to very high data like [ when it is judged with suction control level and 
printing duty is controlled ] ( drawing 9 step Li, NU), and graphic printing. 

[0057] When printing actuation carried out predetermined time continuation, the printing timer 28 passed 
the deadline of and fixed Flushing is needed, ( drawing 8 step Li) and printing actuation are interrupted, 
carriage 1 is moved to the Flushing location, the amount of ink which should be breathed out by fixed 
Flushing is beforehand added to the ink consumption operation means 32 ( drawing 8 step RU), and 
Flushing processing is performed in the phase which addition ended ( drawing 8 step O). 
[0058] After the Flushing processing, when print data exist, ( drawing 8 step NU), the above-mentioned 
step (g), or (e) is repeated, and printing is performed. 

[0059] After printing of all print data is completed ( drawing 8 R>8 step NU), the amount of ink which 
should subtract the amount of ink beforehand added in step (**) ( drawing 8 step WA), and should be 
breathed out by Flushing is beforehand added to the ink consumption operation means 32 ( drawing 8 
step mosquito), Flushing processing as a printing post process is performed, and it stands by till the next 
( drawing 8 step YO) printing. 

[0060] Thus, by performing printing, after adding beforehand the average amount of ink consumed by 
printing of an one pass in advance of printing initiation, and subtracting the amount of ink beforehand 
added in the amount of hopes in the phase which printing of an one pass ended Even when it is even if 
in the middle of addition printing, a power source becomes off and addition of the real ink consumption 
which can be added only in the phase which printing of an one pass ended becomes impossible A 
considerable amount can be subtracted as consumption and the ink piece in the middle of printing after 
estimating the ink residue of an ink cartridge to be the amount of real as much as possible can be 
prevented. 

[0061] (Ink consumption check processing) The ink residue of the ink cartridges 9 and 10 with which it is 
equipped is computed by considering the product of the elapsed time after carriage is equipped with the 
ink cartridges 9 and 10 clocked by the wearing timer 23, and the boil off rate per time amount of the ink 
solvent from cartridges 9 and 10, an ink tube, etc. ( drawing 9 step I). 

[0062] the ink and criterion level which are beforehand determined as ( drawing 9 step RO) and an ink 
residue when not ordered in cleaning actuation before the judgment — comparing ( drawing 9 step Ha) - 
- ink — and it comes out, in a certain case, an ink end is displayed at the display means 38. ( drawing 9 
step NI), and exchange of an ink cartridge is urged. 

[0063] In below near end level, it displays that it is a near end ink and the above on ( drawing 9 step HO) 
and the display means 38 as a result of a comparison ( drawing 9 step HE). 

[0064] In the case of a large suction inhibit level, an ink residue performs a setup of ( drawing 9 step 
TO) and the ban on large suction above a near end ( drawing 9 step CHI), and it prevents beforehand 
that a lot of ink is carelessly consumed by cleaning. 

[0065] Although suction of ink is still more possible because of cleaning, when it judges with it being the 
amount which has a . possibility that a way piece may arise in ink passage- within an ink sinkingdn member, ....... 

at the usual ink suction rate with a little few ink residues of a cartridge, processing for controlling 

( drawing 9 SUTEPPURI), the amount of suction and the number of printing dots per unit time amount at 

the time of printing, and the so-called duty is performed ( drawing 9 step NU). 

[0066] And to ink cartridges 9 and 10, it judges with that in which sufficient ink required for normal 
operation remains except the above ( drawing 9 step RU). 

[0067] The cleaning switch 30 is already pressed before ink consumption check processing, and it judges 
whether it is an ink end as compared with the ink before cleaning, and a criterion in preparation for the 
ink consumption by ( drawing 9 step RO) and cleaning to a ******** case ( drawing 9 step O). In being 
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below the amount that should be judged by this criterion to be an ink end, even if printing is possible, it 
will judge with an ink end, an ink end will be displayed on the display means 38 ( drawing: 9 step NI), and 
it urges exchange of ink cartridges 9 and 10 before cleaning. It can prevent beforehand that all the ink 
cartridges 9 and 10 are consumed by cleaning, and recording heads 7 and 8 become empty by this. And 
when there are more ink residues than the amount which should be judged to be an ink end, the above- 
mentioned step (e) thru/or processing of (**) are performed. 

[0068] In addition, in an above-mentioned example, although large suction processing and small suction 
processing are performed in one kind of suction mode, the gestalt of suction can be changed according 
to an ink residue. 

[0069] Namely, the amount of ink which should be attracted by suction processing, respectively as 
shown in drawing 10 and drawing 1 1 is beforehand set to the consumption operation means 32 ( drawing 
10 , drawing 1 1 step I). When it judges whether they are whether suction control mode is set up and no 
( drawing 10 , drawing 11 step RO) and control mode is not set up, by the usual suction actuation The 
1st size suction ( drawing 10 step Ha) which attracts the ink of the set-up amount, or the 1st smallness 
suction ( drawing 1 1 step Ha) is performed. 

[0070] When the ink of ink cartridges 9 and 10 decreases in number, it is judged with suction control 
level by ink consumption check processing ( drawing 9 ) on the other hand and control mode is set up, 
( Drawing 10 , drawing 1 1 step RO), Stopping a flow rate by reducing the rotational frequency of pumps 
16 and 17, or carrying out the intermittent drive of the pumps 16 and 17 etc., after canceling suction 
control mode ( drawing 10 , drawing 11 step NI) The 2nd size suction ( drawing 10 step HO) which 
attracts the ink of the amount by which addition was carried out [ above-mentioned ], or the 2nd 
smallness suction ( drawing 11 step HO) may be performed. ••< 

[0071] thus, the thing suppressed for the ink flow rate of suction, without changing the amount of ink 
required for large suction and small suction — especially, in the ink cartridge which infiltrated ink into 
the ink absorber which consists of a porosity elastic body, preventing the way piece of the 1 ink within an 
ink absorber, the ink of a complement can be discharged to cleaning treatment, and also when there are 
few amounts of ink, cleaning becomes possible. Moreover, when the amount of ink decreases, by 
lowering a print speed, the ink of a complement can be supplied to printing at recording heads 7 and 8, 
without inviting the way piece of the ink within an ink absorber, and the cartridges. 9 and 10 whose ink 
decreased can be used without futility. ■ ■? ' ... : >. * 

[0072] In addition, although two kinds of ink cartridges, black ink and color, ink, were carried in the ■ 
above-mentioned example and the example was taken and explained to: monochrome and ********** 
which ,can be color-printed, even if it applies to the recording device for monochrome. printing,, it is! clear 
to do the same operation so. 

[0073] Moreover, although the example was taken and explained to the recording apparatus which 
carries an ink cartridge in carriage in an above-mentioned example, even if it applies to the recording 
apparatus which holds an ink cartridge in a box and supplies ink to a recording head with passage 
configuration means, such as a tube, it is clear to do the same operation so. 
[0074] 

[Effect of the Invention] As mentioned above, an ink residue judging means to integrate the amount of 
<■■ ink discharged from the recording head, and to manage the amount of ink of said ink cartridge-in this 
invention as explained, When a recording head is newly equipped with an ink cartridge Since it had a 
means to display the ink residue after suction processing as an ink full condition relatively Since an ink 
residue is calculated as what consumed beforehand the amount of ink used in large quantities by suction 
Even when [ without waiting for termination of suction even if ] a power source is off, it- can prevent 
estimating the ink residue of an ink cartridge leniently accidentally, the accident of the ink omission from 
a recording head — moreover, the ink piece in the middle of printing can be prevented, the full indication 
of the ink residue after the suction processing accompanying ink cartridge wearing is carried out, and ink 
restoration actuation termination can be made to announce, without needing a special drop 
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[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing one example of the ink jet type recording device with 
which this invention is applied. 

[Drawing 2] It is the block diagram showing one example of this invention. 

[Drawing 3] It is the flow chart which shows actuation of the whole equipment same as the above. 
[Drawing 4] It is the flow chart which shows the actuation for initialization processing among actuation 
of equipment same as the above. 

[Drawing 5] It is the flow chart which shows the actuation for initial restoration processing among 
actuation of equipment same as the above. 

[Drawing 6] It is the flow chart which shows the actuation for the ink cartridge message exchange 
among actuation of equipment same as the above. 

[Drawing 7] It is the flow chart which shows the actuation for cleaning treatment among actuation of 
equipment same as the above. 

[Drawing 8] It is the flow chart which shows the actuation for printing processing among actuation of 
equipment same as the above. ; . 

[Drawing 9] It is the flow, chart which shows the actuation for ink consumption check processing . among 
actuation of equipment same as the above. 

[Drawing 10] It is the flow chart which shows other examples of large suction processing. 
[Drawing 11] It is the flow chart which shows other examples of small suction processing. 
[Description of Notations] 

I Carriage 

7 Eight Ink jet type recording head 
9 Ten Ink cartridge 

II 12 Cartridge detector 

14 15 Cap member «. — .... . . ,...,.*.„...,. 

16 17 Suction pump 
18 Pump Unit 

30 Cleaning Command Switch 
SW Electric power switch 



[Translation done.] 
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